Sixteen Yorkshire gilts were assigned randomly to four semi-purified diets fed throughout gestation and lactation. Two sources of fat (stripped lard and stripped corn oil) were fed factorially with two levels of vitamin E (atocopheryl acetate, 0 and 100 IU/kg of diet). All diets were supplemented with .05 ppm Se as Na2SeO3. Reproductive performance (litter size, individual pig birth weight, weaning weight and livability) was not affected by diet. No signs of selenium-vitamin E deficiency were noted in either dams or progeny. Serum atocoperhol concentration of darns was significantly reduced with low vitamin E diets and was higher in diets containing lard plus vitamin E than in diets containing corn oil plus vitamin E at 2, 8 and 12 weeks and immediately pre-partum. Concentration of a-tocopherol in colostrum and milk fat was several-fold higher with supplemental dietary vitamin E than without and lard tended to promote a higher concentration than corn oil although the difference was not significant. There was a pronounced decrease in c~-tocopherol concentration in all diet groups in colostrum compared with milk at 3 weeks lactation. Diet did not affect colostral or milk cholesterol concentration or dam or newborn progeny serum cholesterol levels. Progeny of sows in all diet groups had significantly higher serum 0~-tocopherol concentrations than those of their dams (P<.05
INTRODUCTION
It is well known that diets high in polyunsaturated fatty acids increase the vitamin E requirement (Dam, 1962; Roels, 1967) . Selenium has been shown to be more effective than vitamin E in preventing exudative diathesis in chicks (Nesheim and Scott, 1958; Scott, 1962) , muscular dystrophy in lambs (Proctor et al., 1958) and calves (Muth et al., 1961) and liver necrosis in pigs (Eggert et al., 1957; Ewan and Wastell, 1970) . Selenium functions as a component of glutathione peroxidase (Rotruck et al., 1973; Noguchi et al., 1973) ; this role in destruction of peroxidase formed on oxidation of lipids may explain the protective effect of selenium against vitamin E deficiency diseases and provide the basis for the similarity in the action of vitamin E and selenium. Mahan et al. (1974) showed that selenium supplementation to sow diets marginal in vitamin E delays the onset of vitamin E-selenium deficiency lesions in their progeny.
Fetal resorption in rats represents the phenomenon primarily responsible for the discovery of vitamin E (Evans and Bishop, 1922; Evans and Burr, 1927) . Placental transfer of vitamin E has been reported to be inefficient in rats (Cheng et al., 1961) and man (Nitkowski et -.-= .
-. , 1962) . Little information is available on the role of polyunsaturated fatty acids (PUFA) in affecting the vitamin E requirement for reproduction. Since fatty acids cross the placenta more efficiently than vitamin E a reduction of vitamin E:PUFA in fetal tissue may predispose the newborn to vitamin E deficiency. The purpose of the work reported here was to determine the effect of unsaturated fat (high in PUFA) vs saturated fat in the gestation diet with and without supplemental vitamin E and in the presence of supplemental selenium on reproductive performance and on alpha tocopherol and cholesterol content of colostrum and milk and of blood serum of dam and progeny. Blood hemoglobin, hematocrit and serum enzyme levels of dam and progeny were also recorded and will be reported separately.
EXPERIMENTAL PROCEDURES
Sixteen Yorkshire gilts 7 to 8 months of age were randomly assigned on the day of mating to four groups of four gilts each and fed the four semipurified diets shown in table 1. The diets were calculated to be adequate in all nutrients known to be required for swine for reproduction except that vitamin E was not added to diets I (stripped lard as the fat source) and 3 (stripped corn oil as the fat source). Diets 2 and 4 were identical to diets 1 and 3, respectively, except that they contained 100 1U of alpha tocopheryl acetate per kilogram. All four diets contained .05 ppm of added Se as sodium selenite.
Animals were housed indoors in concretefloor pens in groups of four and hand-fed, once daily, in individual feeding stalls, 1.8 kg of feed per animal throughout gestation. On day 110 of gestation each" gilt was moved to a central farrowing barn and placed in a metal farrowing crate equipped with self-feeder and waterer. At parturition, the following data were recorded for each litter post-partum:body weight of dam, number of live and stillborn pigs, individual pig birth weights.
A blood sample was obtained from the anterior vena cava of each gilt at weeks 2, 8 and 12 post-mating and at 2 to 3 days pre-partum and 1 to 2 days post-partum for determination of serum cholesterol (Mann, 1961) and serum alpha tocoperhol (Sturm et al., 1966) . A blood sample was also obtained from each pig at birth for the same measurements. Methods were the same as for gilts except that the micromethod of Fabiank et al. (1968) was used for serum alpha tocopherol to accommodate the smaller blood samples available from the newborn pigs. During the first 24 hr post-partum, colostrum was obtained from each gilt by manual expression following intramuscular injection of the dam with 5 cc of oxytocin to induce letdown; similarly, the same procedure was used to obtain a milk sample at the end of week three of lactation. Colostrum and milk were analyzed for total fat using the light scattering principle (Shipe, 1969) , for cholesterol (Mann, 1961) and for alpha tocopherol (Erickson and Dunkley, 1964) .
The data were analyzed by analysis of variance and by Sheffe's interval for selected contrast (Snedecor and Cochran, 1973) .
R ESU LTS
The reproductive data and body weights of progeny at birth and three weeks of age are summarized in table 2. Of the 16 gilts bred, CMean • standard deviation. dAll litters (except one in group 3 which bad only seven pigs) were standardized to eight pigs at birth by randomly selecting excess pigs for necropsy and to obtain tissues for histopathology. only 14 farrowed; one gilt each in diet groups 1 and 3 apparently failed to conceive, and the data recorded for these two gilts are not reported. Number of pigs born per litter, although tending to be greater for gilts fed supplemental vitamin E, was not significantly different among groups. There were no stillborn pigs among the 14 litters farrowed. Average individual pig birth weight and weight at 3 weeks of age were likewise not significantly affected by maternal diet. No signs of selenium-vitamin E deficiency were observed in either dams or progeny during the course of the experiment. This was substantiated by the absence of treatment differences in hemoglobin, hematocrit and several serum enzymes (glutamic oxalacetic transaminase, lactic dehydrogenase and creatine phosphokinase) in either dams or newborn progeny. These data are being reported separately 3 .
The effect of diet during gestation and lactation on serum alpha tocopherol of the dam is summarized in table 3. Significant differences in serum tocopherol level in response to diets were evident within 2 weeks after breeding. Gilts fed unsupplemented diets (diets 1 and 3) and those fed the diet containing stripped corn oil supplemented with vitamin E (diet 4) had a significantly lower (P<.05) serum alpha tocopherol concentration than those fed stripped lard supplemented with vitamin E at 2 weeks. By 8 weeks a-tocopherol in the serum of gilts fed the unsupplemented diets (1 and 3) had declined to approximately one-half the 2-week concentration while 0~-tocopherol in the serum of gilts s In preparation.
supplemented with vitamin E had increased considerably above the corresponding 2-week values. The means for the two unsupplemented groups were not significantly different from each other at 8 weeks but were significantly less (P<.05) than means of either supplemented group; by 8 weeks the serum a-tocopherol of gilts fed lard supplemented with vitamin E was significantly higher (P<.05) than that of gilts fed corn oil supplemented with vitamin E. The same statistical differences among means for the four dietary groups persisted at 12 weeks gestation, immediately pre-partum and immediately post-partum and at 3 weeks lactation, except that the post-partum and 3-week lactation serum level of a-tocopherol in gilts fed corn oil supplemented with vitamin E was not significantly less than that of gilts fed lard supplemented with vitamin E. However, comparison of the means for the two vitamin E supplemented groups for the last two sampling periods suggests a trend for a sustained difference in favor of the lard plus vitamin E group. This would be in agreement with the reported increase in other species in the vitamin E requirement induced by PUFA (Dam, 1962; Roels, 1967) .
The effect of diet on a-tocopherol and cholesterol content of colostrum and milk is summarized in table 4. Concentration of atocopherol in colostrum and milk fat was six to 35 times higher with supplemental dietary vitamin E than without (P<.01) and lard tended to promote a higher concentration than corn oil although the difference was not significant. There was a pronounced decrease in a-tocopherol concentration in all diet groups from colostrum to 3-weeks of lactation. In aMean -+ standard deviation.
x'Y'ZMeans on the same line without a common superscript are significantly different from each other (P<.05). aNo. of samples in parentheses.
bRange.
x'YMeans on the same line without a common superscript are significantly different from each other (P<.05).
contrast to the dramatic effect of dietary vitamin E level on a-tocopherol content of colostrum and milk there was no effect on cholesterol concentration at either stage of lactation. Serum a-tocopherol and cholesterol concentrations of dams just before parturition and of their newborn progeny are summarized in table 5. Progeny of sows in all diet groups had significantly higher serum a-tocopherol concentrations than those of their dams (P<.05 for vitamin E supplemented groups, P<.001 for groups not supplemented with vitamin E). The magnitude of difference was 19.3-, 2.2-, 13~-and 3.2-fold for diet groups 1 through 4, respectively, illustrating efficient placental transfer in all groups, but especially in gilts not receiving supplemental vitamin E (groups I and 3). Serum a-tocopherol concentrations of newborn progeny, while showing less striking differences than dam serum concentrations related to maternal diet, were significantly higher (P<~.05) in progeny of dams fed lard plus vitamin E than in other groups. There was no significant effect of maternal diet on either dam or newborn progeny serum cholesterol concentration. v'w'XMeans on the same line without a common superscript are significantly different from each other.
YSignificantly higher than corresponding value for dams (P<.001).
ZSignificantly higher than corresponding value for darns (P<.05).
Discussion
The failure of vitamin E deficient gestation diets to elicit deficiency signs in dam or progeny was probably due to the supplementation of all diets with .05 ppm Se as Na2SeO3 to provide a total of approximately .1 ppm Se in each diet. Mahan et al. (1974 Mahan et al. ( , 1975 indicated that .1 ppm of Se in gestation diets is sufficient to prevent vitamin E-selenium deficiency signs in sows fed corn-soybean meal-type diets unsupplemented with vitamin E. Loosli (1949) demonstrated placental transfer of vitamin E in sheep, goats and swine and suggested that the onset of deficiency signs in the young depends on the diet of the dam, as body stores in the newborn and concentration in the milk are reflections of dietary level of vitamin E. That work was completed before the recognition of the relationship of selenium to vitamin E nutrition and the selenium content of the diets was not reported. The concentration of ~-tocopherol in colostrum of vitamin E-supplemented sows in the present study was lower than values reported by Loosli (1949) but comparable to those of Nielsen et al. (1971) . Levels of a-tocopherol in colostrum and milk fat of sows fed vitamin E-unsupplemented and supplemented diets in the present study were also similar to those reported by Nielsen et al. (1971) .
Of particular importance is the several-fold higher serum ~-tocopherol concentration of unsuckled newborn progeny than that of their dams, strongly suggesting efficient placental transfer of vitamin E even in dams severely depleted of vitamin E as indicated by their low serum concentrations of ~-tocopherol. Aydin (1972) suggested, on the basis of data obtained with growing sheep, that selenium plays an important role in the transport and utilization of vitamin E. The data of the present experiment strongly suggest such a role for selenium in the transport of vitamin E across the placenta in swine.
